PARKING ASSIST APPARATUS 

This application is based on and claims priority under 35 U.S.C. § 119 with 
respect to Japanese Application No. 2003-092740 filed on March 28, 2003, the 
entire contents of which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0001] This invention generally relates to a parking assist apparatus. More 
particularly, this invention pertains to a parking assist apparatus for calculating 
a traveling locus of a vehicle to a target parking position being set by a driver and 
performing a parking assist based on the calculated traveling locus. 

BACKGROUND OF THE INVENTION 

[0002] One example of a known parking assist apparatus is disclosed in Japanese 
Patent Laid-Open Publication No. HI 1-208420. The disclosed parking assist 
apparatus calculates a traveling locus to a target parking position being set by a 
driver through a display appearing on an image that shows vehicle surroundings 
and guides the vehicle along the calculated traveling locus. According to the 
disclosed parking assist apparatus, when the target parking position is changed 
by an operation on the display on the image, a new traveling locus to that 
changed target parking position is set. Then, the vehicle is guided along the new 
traveling locus. Thus, according to the disclosed parking assist apparatus, the 
vehicle may be guided along the new traveling locus in case that the target 
parking position is newly set. 
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[0003] According to the disclosed parking assist apparatus, however, the 
traveling locust to the newly set target parking position is constantly calculated 
even if the target parking position being set at a time immediately before the 
resetting is performed is positioned in the vicinity of the newly set target parking 
position. Then, the parking assist control is performed based on the newly 
calculated traveling locus. In this case, the traveling locus is calculated even 
though the traveling loci before and after the resetting are hardly different. As a 
result, the parking assist control based on the traveling locus along which the 
vehicle should be guided may not be promptly performed. 

[0004] In addition, when the resetting of the target parking position is performed, 
an effective traveling locus may not be generated due to the restriction on 
calculation of the traveling locus even if the vehicle is positioned on the traveling 
locus being initially generated. In this case, when the information of the target 
parking position and the traveling locus thereto being set at a time immediately 
before the resetting is performed is deleted, the parking assist is impossible to be 
continued even if the vehicle driver desires to resume and continue the parking 
assist based on the initially calculated traveling locus, i.e. the traveling locus 
being generated at a time immediately before the resetting is performed. The 
vehicle driver is required to set another target parking position, accordingly. 
[0005] Thus, a need exists for a parking assist apparatus that can continue the 
parking assist based on the traveling locus to the target parking position being 
set at a time immediately before the resetting is performed even after the new 
target parking position is set. 

SUMMARY OF THE INVENTION 
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[0006] According to an aspect of the present invention, a parking assist 
apparatus includes a target parking position setting means for setting a target 
parking position in which a vehicle is desired to be parked by an operation on a 
display for a position setting appearing on an actual image that shows vehicle 
surroundings, and a traveling locus calculating means for calculating a traveling 
locus to the target parking position set by the target parking position setting 
means for performing a parking assist to guide the vehicle along the traveling 
locus. The parking assist apparatus further includes a memory means for 
keeping storing an information of the traveling locus being generated at a time 
immediately before a resetting of the target parking position is performed until a 
new traveling locus to a new target parking position is generated by the 
calculation of the traveling locus calculating means under a condition that the 
parking assist is once started based on the traveling locus initially generated by 
the calculation of the traveling locus calculating means and when the resetting of 
the target parking position is performed by the target parking position setting 
means before the vehicle reaches the target parking position being initially set. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

[0007] The foregoing and additional features and characteristics of the present 
invention will become more apparent from the following detailed description 
considered with reference to the accompanying drawing figures in which like 
reference numerals designate like elements. 

[0008] Fig. 1 is a system block diagram of a parking assist apparatus mounted on 
a vehicle according to an embodiment of the present invention; 
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[0009] Fig. 2A is a view of an image displayed on a screen when a target parking 
position for a garage parking is set according to the embodiment of the present 
invention; 

[0010] Fig. 2B is a view of the iniage displayed on the screen when the target 
parking position for a parallel parking is set according to the embodiment of the 
present invention; 

[0011] Fig. 3 is a view showing a traveling locus to the target parking position at 
the garage parking; 

[0012] Fig. 4 is a view showing the traveling locus to the target parking position 
at the parallel parking; 

[0013] Fig. 5 is a view of the image displayed on the screen when the vehicle 

moves along the traveling locus to the target parking position; 

[0014] Fig. 6 is a flowchart of a control routine performed in the parking assist 

apparatus according to the embodiment of the present invention; and 

[0015] Fig. 7 is also a flowchart of the control routine performed in the parking 

assist apparatus according to the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] An embodiment of the present invention is explained referring to attached 
drawings. Fig. 1 is a system block diagram of a parking assist apparatus 10 
mounted on a vehicle according to the embodiment of the present invention. The 
parking assist apparatus 10 controls to steer the vehicle automatically without 
an operation of a vehicle driver at a time of garage parking and parallel parking 
so that the vehicle is guided along a traveling locus to a target parking position 
being set by the vehicle driver (herein after called "parking assist control"). 



[0017] As shown in Fig. 1, the parking assist apparatus 10 includes an electronic 
control unit for parking assist 12 (hereinafter called "parking assist ECU") and is 
controlled thereby. A rearward monitoring camera 14 (hereinafter called 
"camera") is connected to the parking assist ECU 12. The camera 14 is disposed 
at a center of a vehicle rear portion and takes images rearward of the vehicle 
within a predetermined angle range. The image information of the camera 14 is 
supplied to the parking assist ECU 12. 

[0018] A touch display 16 is also connected to the parking assist ECU 12. The 
touch display 16 is disposed in a certain position so that the vehicle driver can 
view and operate (for example, at a center of an instrument panel). When a shift 
lever is in a reverse position, the parking assist ECU 12 brings the touch display 
16 to display the image taken by the camera 14, for example. Then, a rearward 
image of the vehicle is displayed on a screen of the touch display 16 in accordance 
with an instruction of the parking assist ECU 12. In addition, the touch display 
16 displays a reference line, frame and the like for the parking assist control 
additionally on the image taken by the camera 14 in accordance with an 
instruction of the parking assist ECU 12. 

[0019] A touch operation portion of a pressure-sensitive type, a warm-sensitive 
type and the like that can be operated by the driver is provided on the touch 
display 16. The touch operation portion includes a plurality of switches having a 
hierarchical structure and displayed on the screen in accordance with an 
instruction of the parking assist ECU 12. The parking assist ECU 12 detects a 
touch operation conducted by the driver on the touch operation portion and 
performs a procedure in response to that operation conducted on the touch 
operation portion. The touch operation portion includes a switch for starting a 



garage parking mode, a switch for starting a parallel parking mode, an arrow 
button switch for setting a target parking position in which the driver parks the 
vehicle, and the like. 

[0020] An electrical power steering system 18 (hereinafter called EPS) is further 
connected to the parking assist ECU 12. The EPS 18 includes a torque sensor for 
detecting a steering torque applied to a steering shaft by a steering operation of 
the vehicle driver, a steering angle sensor for detecting a steering angle of the 
steering shaft, and an electric motor for applying a torque to the steering shaft. 
The EPS 18 generates a torque in the electric motor so that the steering torque 
produced upon the steering operation by the driver can be assisted. At the same 
time, the EPS 18 generates the torque in the electric motor for steering the 
vehicle without the steering operation of the driver at the garage parking and the 
parallel parking along with the parking assist control (to be mentioned later). 
[00211 The EPS 18 supplies the detected steering information of the steering 
shaft to the parking assist ECU 12. The parking assist ECU 12 supplies a target 
steering angle required for the steering shaft to the EPS 18 during the 
implementation of the parking assist control (to be mentioned later). The EPS 18 
generates the torque required for the parking assist control in the electric motor 
after receiving the information of the target steering angle from the parking 
assist ECU 12. 

[0022] The parking assist ECU 12 includes a memory 20. The memory 20 stores 
the information of the target parking position set by the driver and the calculated 
traveling locus to the target parking position (to be mentioned later). The 
information stored in the memory 20 is generally deleted when the parking assist 
control is completed, i.e., a shift lever is shifted to a parking position, neutral 
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position and the like from the reverse position, or the vehicle approaches to the 
target parking position. 

[0023] An operation of the parking assist apparatus 10 of the present 
embodiment is explained as follows. 

[0024] Fig. 2A is a view showing an image displayed on the screen of the touch 
display 16 when the target parking position for the garage parking is set in the 
parking assist apparatus 10. Fig. 2B is a view showing an image displayed on 
the screen of the touch display 16 when the target parking position for the 
parallel parking is set in the parking assist apparatus 10 of the present 
embodiment. 

[0025] When the shift lever of the vehicle is shifted to the reverse position, the 
rearward image of the vehicle taken by the camera 14 is displayed on the screen 
of the touch display 16. At this time, in addition, the switches for starting the 
garage parking mode and the parallel parking mode both appear on the screen. 
[0026] When the garage parking mode switch is operated by a touch operation in 
the aforementioned state, a frame S (hereinafter called "parking space frame") 
into which the vehicle should be parked on the road by the garage parking, and 
an arrow button switch C for moving and rotating the parking space frame S are 
both displayed on the screen of the touch display 16 as shown in Fig. 2A while 
the rearward image of the vehicle taken by the camera 14 is displayed on the 
screen. 

[0027] In this case, the arrow button switch C includes an upward switch for 
moving the parking space frame S away from the vehicle on the road, a 
downward switch for moving the parking space frame S toward the vehicle, a 
leftward switch for moving the parking space frame S in the leftward direction, a 



rightward switch for moving the parking space frame S in the rightward 
direction, a counterclockwise switch for rotating the parking space frame S in the 
counterclockwise direction, and a clockwise switch for rotating the parking space 
frame S in the clockwise direction. The parking space frame S can be moved in 
four directions and rotated with respect to a center thereof. 
[0028] When the parallel parking mode switch is operated by touching on the 
screen of the touch display 16, the parking space frame S for showing the target 
parking position into which the vehicle should be parked on the road by the 
parallel parking and the arrow button switch C are both displayed on the screen 
as shown in Fig. 2B while the rearward image of the vehicle taken by the camera 
14 is displayed on the screen. 

[0029] In this case, the arrow button switch C includes the aforementioned 
upward switch, the downward switch, the leftward switch, and the rightward 
switch without the counterclockwise switch or the clockwise switch. In the 
parallel parking, the parking space frame S can be moved in four directions but 
not be rotated with respect to the center thereof. That is, the vehicle is only 
moved in a longitudinal direction and a transverse direction. 
[0030] The parking space frame S has a rectangular shape on the actual road 
substantially corresponding to a dimension of the vehicle. However, on the 
screen, the parking space frame S is in a shape in accordance with a position on 
the screen. In addition, each time the arrow button switch C is operated by the 
touch operation of the driver, the parking space frame S is moved by X cm (5cm, 
for example) or rotated by Y° (l 0 , for example) on the actual road. In this case, 
the more the parking space frame S is close to the vehicle, the greater the moving 

amount of the parking space frame S is on the screen of the touch display 16 by 
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the touch operation due to a perspective relation in the. vehicle rearward image 
taken by the camera 14. 

[0031] When the parking space frame S and the arrow button switch C aire 
displayed on the screen of the touch display 16, the traveling locus from an initial 
position, which is regarded as the present vehicle position at that time, to the 
target parking position specified based on the position of the parking space frame 
S is calculated per predetermined period (for example, 2ms). 

[0032] When the garage parking mode switch or the parallel parking mode switch 
is operated by touching, a confirmation button switch K for confirming a setting 
of the target parking position by the parking space frame S is displayed together 
with the parking space frame S and the arrow button switch C on the screen. 
When the confirmation button switch K is operated with the traveling locus to 
the target parking position being generated, the setting of the target parking 
position is fixed and the automatic steering is permitted by the parking assist 
control subsequently, 

[0033] Fig. 3 is a view showing the traveling locus to the target parking position 
at the garage parking. In the garage parking mode, the traveling locus to the 
target parking position is calculated based on a relative position relation between 
the present vehicle position and the target parking position so that l: straight 
reverse interval of a predetermined distance Zl, 2- steering angle maximizing 
interval, 3" fixed interval of the steering angle, 4- steering angle minimizing (i.e. 
returning) interval, and 5" straight reverse interval of a predetermined distance 
Z2 are appropriately formed as the traveling locus in case that a predetermined 
geometric position condition determined by a minimum turning radius of the 



9 



vehicle and the relative position relation between the present vehicle position 
and the target parking position is satisfied. 

[0034] Fig. 4 is a view showing the traveling locus to the target parking position 
at the parallel parking. In the parallel parking mode, the traveling locus to the 
target parking position is calculated based on the relative position relation 
between the present vehicle position and the target parking position so that two 
circles in contact with each other as the traveling locus are appropriately formed 
in case that the predetermined geometric position condition determined by the 
minimum turning radius of the vehicle and the relative position relation between 
the present vehicle position and the target parking position is satisfied. 
[0035] When the traveling locus to the target parking position is calculated and 
generated in the garage parking mode or the parallel parking mode, the 
information of the traveling locus and the target parking position is stored in the 
memory 20. At the same time, the inside of the parking space frame S becomes 
colored with green, for example, thereby showing that the parking assist control 
can be conducted. When the confirmation button switch K on the touch display 
16 is operated by touching under the condition that the traveling locus to the 
target parking position is generated by calculation and the inside of the parking 
space frame S is colored with green, for example, the arrow button switch C and 
the confirmation button switch K become not displayed on the screen of the touch 
display 16. 

[0036] Whereas, when the traveling locus to the target parking position is not 
generated due to the relative position relation between the present vehicle 
position and the target parking position and the like, the inside of the parking 
space frame S becomes colored with red, for example, thereby showing that the 
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parking assist control is not able to be conducted. At this time, the arrow button 
switch C and the confirmation button switch K are kept displayed on the screen 
for urging the driver to change the target parking position. 

[0037] When the vehicle starts reversing by a creep force and the like caused by 
the driver canceling the brake operation in a state in which the traveling locus to 
the target parking position is generated, the traveling amount of the vehicle is 
calculated subsequently. The vehicle position relative to the generated traveling 
locus is calculated based on the calculated traveling amount of the vehicle and 
the steering angle information from the EPS 18. In addition, the target steering 
angle for moving the vehicle along the generated traveling locus is calculated. 
The calculated target steering angle is supplied to the EPS 18. The EPS 18 
generates the torque in the electric motor for rotating the steering shaft based on 
the target steering angle obtained from the parking assist ECU 12 so that the 
vehicle is guided along the generated traveling locus. 

[0038] According to the above structure of the parking assist apparatus 10, the 
parking assist control for automatically steering the vehicle along the traveling 
locus to the target parking position being set by the vehicle driver can be 
performed at the garage parking and the parallel parking. With the 
implementation of the parking assist control, the vehicle driver is not required to 
conduct the steering operation when parking the vehicle in the target parking 
position. Thus, a burden of the steering operation of the driver may be reduced 
during the garage parking and the parallel parking according to the parking 
assist apparatus 10 of the present embodiment. 

[0039] Fig. 5 is a view showing the image displayed on the screen of the touch 
display 16 when the vehicle moves along the traveling locus to the target parking 
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position. Fig. 5 shows the image produced when the vehicle is guided in the 
garage parking mode. The similar image is shown on the screen of the touch 
display 16 when the vehicle is guided in the parallel parking mode. 
[0040] When the vehicle starts reversing in a state in which the traveling locus to 
the target parking position is generated, the traveling amount of the vehicle is 
calculated and also a reset button switch B is displayed on the screen of the touch 
display 16 as shown in Fig. 5. The reset button switch B is provided for changing 
the target parking position presently set to the other position. That is, resetting 
of the target parking position can be achieved by the reset button switch B. The 
reset button switch B is desirably effective only when the vehicle is in a stopped 
state. 

[0041] When the reset button switch B is not operated by touching, the parking 
assist control is performed in accordance with the information of the traveling 
locus and the target parking position stored in the memory 20 at that time. 
Whereas, when the reset button switch B is operated by touching, the arrow 
button switch C, the parking space frame S with no color, and the confirmation 
button switch K are again displayed on the screen of the touch display 16 as 
shown in Figs. 2A and 2B. Then, the traveling locus from the initial position, 
which is regarded as the present vehicle position at that time, to the target 
parking position specified based on the position of the parking space frame S is 
calculated per predetermined period. 

[0042] The calculation of the traveling locus to the target parking position at the 
resetting is performed based on the steering angle at the resetting and the 
relative position relation between the present vehicle position and the target 
parking position in case that the position condition for calculating the traveling 
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locus at the resetting is different from that at the initial setting. Then, the 
procedure in response to whether the traveling locus is generated or not is 
performed, which is the same condition as in the initial setting. Each time the 
reset button switch B is operated by touching, the same procedure is conducted 
afterwards. 

[0043] According to the above-mentioned embodiment, when the reset button 
switch B is operated to perform the resetting of the target parking position, the 
calculation of the traveling locus to the target parking position is again 
conducted, i.e. a new traveling locus to a new target parking position is 
calculated. In this case, if the calculation of the traveling locus is constantly 
performed and thus the parking assist control is performed based on the 
calculated traveling locus even though the new target parking position is placed 
in the vicinity of the previous target parking position (for example, a position 
difference therebetween is 30cm), the traveling locus is calculated despite the fact 
that the traveling loci before and after the resetting are substantially similar to 
each other. Then, the calculation burden may be increased and also the parking 
assist control may not be promptly performed due to that calculation. Therefore, 
in such a case, it is appropriate to perform the parking assist control using the 
traveling locus being generated at a time immediately before the resetting is 
performed when the target parking positions before and after the resetting are 
substantially similar to each other. 

[0044] The traveling locus may not be generated due to the restriction on the 
calculation of the traveling locus even in a state in which the vehicle is positioned 
on the same traveling locus as the previous traveling locus after the resetting of 
the target parking position is performed and also the target parking position is 
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exactly same as that being set at a time immediately before the resetting. 
Further, the target parking position is set via the arrow button switch C on the 
screen of the touch display 16 as mentioned above. In this case, the actual 
traveling amount of the vehicle per operation of the arrow button switch C is very 
small. In addition, the size and the position of the parking space frame S on the 
screen of the touch display 16 are largely different between the cases of the initial 
setting and the resetting of the target parking position. Therefore, it may be 
impossible to completely bring the new target parking position identical to the 
previous target parking position via the arrow button switch C. Then, the 
traveling locus is possibly not generated due to the position deviation between 
the new target parking position and the previous target position. If the 
information of the traveling locus being generated at a time immediately before 
the driver performs the resetting is already deleted from the memory 20, the 
parking assist control may not be performed even if the driver desires to continue 
the parking assist control based on the traveling locus being generated at a time 
immediately before the resetting is performed. 

[00451 Therefore, according to the present embodiment, the information of the 
target parking position and the traveling locus thereto being set at a time 
immediately before the resetting is performed is maintained in the memory 20 
even after the target parking position is newly set. Then, the parking assist 
control may be continued based on the target traveling locus being set at a time 
immediately before the resetting. 

[0046] Figs. 6 and 7 aire flowcharts showing an example of a control routine 
conducted by the parking assist ECU 12 in the garage parking mode and the 
parallel parking mode according to the present embodiment. The routine of Fig. 
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bts repeatedly indented each ttae the shift fever fe shifted to the reverse 

position. When the routine of Fieri a on j i ■ 

Figs. 6 and 7 is implemented, a process in Step 100 

is first conducted. 

*m In Step 100, the parkin, space fra-ne S is „„ved by a touch operation on 
ehe arrow bu. to n switch C on the screen or the touch dispfey „ Rented by 
.he vehicfe driver, thereby perfornting the setting of the target parkin, position 
m which the vehicle is desired to be parked. 

«m In Step 102. the travehng fecus fron, the present vehicle posftion to the 
target parking position, whtch is set in Step 100, is caiculated. In this case the- 
traveling locus generated h y this calculation is the initial traveling locus as 
initial* calculated after the garage parking nrode or the paraUe. parkhrg n,ode is 
actrvated. When the traveling fecus is generated in Step 102, the process is 
proceeded to Step 104. Meanwhile, when the travehng locus is not generated in 
Step 102, the process for urging the driver to change the above target parking 
position is performed. 

new, y set through the touch operation on the reset hutton switch B „„ the screen 
of the touch display 10. When it ia detained that the target parking p„ slt fen is 
not newly set, the process is proceeded to Step 106. 

set as the travehng locus reared for the vehicfe t o ntove along and the targe, 
parkmg position immediate,, after the calculation of the initial travehng fecus is 
P-fornted. Alternative,., the traveling ,„ cus ^ ^ „ . ^ 

-red in Step 10S (to he ntentioned ,a,er>, are set as the travehng fecus re„uired 
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for the vehicle to move along and the target parking position after the reset 
button switch B is operated. 

[0051] Whereas, when it is. determined that the target parking position is newly 
set in Step 104, the process is proceeded to Step 108. 

[0052] In Step 108, the information of the traveling locus being generated at a 
time immediately before the resetting of the target parking position, which is 
performed through the touch operation on the reset button switch B, and the 
target parking position is stored in the memory 20. That is, the information of 
the traveling locus being generated at a time immediately before the resetting is 
kept stored in the memory 20 within a buffer space so that the information of the 
traveling locus and the like is not deleted from the memory 20. 
[0053] In Step 110, it is determined whether or not the newly set target parking 
position and the target parking position being set at a time immediately before 
the resetting, which is stored in Step 106, are positioned within a predetermined 
distance (30cm, for example). That is, it is determined whether or not both target 
parking positions are hardly separated from each other and thus substantially 
match to each other. If the positive determination is obtained, the process is 
proceeded to Step 106 in which the traveling locus being generated at a time 
immediately before the resetting, which is stored in Step 108, and the target 
parking position are set as the traveling locus required for the vehicle to move 
along and the target parking position. Meanwhile, if the negative determination 
is obtained, the process is proceeded to Step 112. 

[0054] In Step 112, the traveling locus from the prevent vehicle position to the 
target parking position being newly set is calculated. Next, in Step 114, it is 
determined whether or not the traveling locus to the new target parking position 
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calculated in Step 112 is generated. In this case, the traveling locus generated in 
Step 114 is that generated after at least second time of calculation after the 
garage parking mode or the parallel parking mode is activated. When it is 
determined that the traveling locus is generated, the process is proceeded to Step 
116. Meanwhile, when it is determined that the traveling locus is not generated, 
the process is proceeded to Step 118. 

[0055] In Step 116, the traveling locus generated by the calculation in Step 112 
and the newly set target parking position are set as the traveling locus required 
for the vehicle to move along and the target parking position. 
[0056] In Step 118, the fact that the traveling locus cannot be generated with the 
target parking position being newly set is informed to the vehicle driver. 
Precisely, the inside of the parking space frame S on the display 16 becomes 
colored with red, for example, and the vehicle drive is informed that the traveling 
locus cannot be generated with the newly set target parking position through the 
audio guidance. After completion of Step 118, the process for urging the driver to 
change the target parking position is performed subsequently and the process in 
Step 110 is repeated. 

[0057] After the completion of Step 106 or Step 116, the process is proceeded to 
Step 120. In Step 120, it is determined whether or not the setting of the target 
parking position is fixed through the touch operation on the confirmation button 
switch K on the screen of the touch display 16. When it is determined that the 
target parking position is not fixed, the process is proceeded to Step 110. 
Meanwhile, when it is determined that the target parking position is fixed, the 
process is proceeded to Step 122. 
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[0058] In Step 122, the parking assist control is performed to automatically steer 
the vehicle by instructing the EPS 18 in accordance with the movement of the 
vehicle so that the vehicle moves along the traveling locus generated by the 
calculation in Step 106 or 116. 

[0059] Next, in Step 124, it is determined whether or not the parking assist 
control is completed, i.e. the shift lever is shifted to the parking position and the 
like from the reverse position, or the vehicle approaches the target parking 
position. When it is determined that the parking assist control is not yet 
completed, the processes after Step 104 are performed. Meanwhile, when it is 
determined that the parking assist control is completed, the information stored in 
the memory 20 is deleted and the present routine is terminated. 
[0060] According to the routine of Figs. 6 and 7, in case that the resetting of the 
target parking position is performed through the touch operation on the reset 
button switch B, the information of the target parking position and the traveling 
locus thereto being set at a time immediately before the resetting is not deleted 
immediately after the touch operation on the reset button switch B and is kept 
stored in the memory 20 until the traveling locus to the newly set target parking 
position is generated. 

[0061] Therefore, if the traveling locus to the newly set target parking position is 
not generated due to the restriction on the calculation of the traveling locus when 
the target parking position is newly set, the information of the traveling locus to 
the target parking position being generated at a time immediately before the 
resetting, which is stored in the memory 20, can be read out. Thus, even after 
the resetting of the target parking position is performed through the touch 
operation on the reset button switch B, the parking assist control may be 
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resumed and continued based on the traveling locus being generated at a time 
immediately before the resetting. The convenience of the vehicle drive may be 
improved. 

[0062] In addition, according to the routine of Figs. 6 and 7, when a difference 
between the newly set target parking position and the previous target parking 
position is equal to or smaller than the predetermined distance after the target 
parking position is newly set by touch operation on the reset button switch B, the 
information of the traveling locus to the target parking position being generated 
at a time immediately before the resetting is kept stored in the memory 20. In 
addition, the traveling locus to the newly set target parking position is prohibited 
to be calculated. 

[0063] When the target parking positions before and after the resetting are 
substantially same, the traveling locus on the actual road to the newly set target 
parking position may be hardly changed from the previous traveling locus as long 
as the vehicle is positioned on the traveling locus being generated before the 
resetting. Thus, in this case, the calculation of the traveling locus to the target 
parking position may not be necessary after the resetting. According to the 
parking assist apparatus 10 of the present embodiment, when the target parking 
positions before and after the resetting are hardly different from each other, the 
calculation burden caused by the resetting may be reduced. In addition, the 
information of the traveling locus to the previous target parking position can be 
read out immediately after the resetting, thereby promptly starting the parking 
assist control after the resetting based on the traveling locus to the target 
parking position. 
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[0064] Further, according to the routine of Figs. 6 and 7, when the traveling locus 
to the newly set target parking position is generated after the target parking 
position is newly set, the parking assist control is performed by switching the 
traveling locus from the traveling locus being generated before the resetting to 
that after the resetting. At this time, if the target parking position is changed by 
the intention of the vehicle driver even after the parking assist control is started 
based on the initially generated traveling locus to the target parking position, the 
parking assist control may be performed to park the vehicle along the new 
traveling locus to that target parking position being changed. 
[0065] According to the aforementioned present embodiment, the traveling locus 
to the target parking position is calculated per predetermined time after the reset 
button switch B appearing on the screen of the touch display 16 is operated. 
However, the embodiment is not limited thereto and the traveling locus may be 
calculated each time the parking space frame S is shifted on the screen by touch 
operation on the button switch C. Alternatively, the traveling locus may be 
calculated only when a predetermined button switch is operated. 
[0066] Further, according to the aforementioned present embodiment, only the 
automatic steering by the electric motor of the EPS 18 is performed as the 
parking assist control for guiding the vehicle to the target parking position along 
the traveling locus. However, the present embodiment is not limited thereto and 
the driving and stopping of the vehicle may be also automatically performed 
without the operation of the vehicle driver. Further, the operation of the vehicle 
driver may be assisted by indicating the reference line on the screen of the touch 
display 16 or an audio guidance. 
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[00671 According to the present embodiment, even after the resetting of the 
target parking position is performed, the information of the previous target 
parking position before the resetting may be read out unless the traveling locus 
to the newly set target parking position is generated. Therefore, the parking 
assist based on the traveling locus to the previous target parking position may be 
continued. 

[0068] Further, according to the present embodiment, the information of the 
traveling locus being generated at a time immediately before the resetting may 
be promptly read out even after the resetting of the target parking position is 
conducted, thereby promptly starting the parking assist control based on the 
traveling locus to the target parking position. 

[00691 The principles, preferred embodiment and mode of operation of the 
present invention have been described in the foregoing specification. However, 
the invention which is intended to be protected is not to be construed as limited 
to the particular embodiment disclosed. Further, the embodiment described 
herein is to be regarded as illustrative rather than restrictive. Variations and 
changes may be made by others, and equivalents employed, without departing 
from the spirit of the present invention. Accordingly, it is expressly intended that 
all such variations, changes and equivalents which fall within the spirit and 
scope of the present invention as defined in the claims, be embraced thereby. 
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